Abstract. This study shows that in selected patients with incomplete spinal cord lesions, micturition may be aided by a new technique of transurethral electro stimulation.
SINCE the description of transurethral electrostimulation by Katona (1956) controversial opinions have been published. In contrast to other types of electrical bladder stimulation the physiological basis for this method of treatment is the stimulation of receptors in the bladder wall.
This report presents our results over a 4-year period using stimulation parameters other than those published to date and studying the effects objectively by using urodynamic techniques.
Method
Twenty nine patients with incomplete lesions of the spinal cord after injury were treated from 14 days to 8 months after injury (average 3 months). Seventeen of these patients were confined to wheelchairs and five had limited ambulation with crutches.
Stimulation was carried out by impulse packages applied to a saline (0'91) filled bladder. Their duration, the intervals in between and their rise time-that is the time until the maximal selected current is achieved-can be varied from I to 10 seconds.
Each package is built up by impulses with a current varying between I and 10 milliamps, with an impulse duration between 6 and 8 msec and a frequency of 70 to 100 Hz. Thus, individual stimulation can be applied according to different types of neurogenic bladder dysfunction. The scheduled treatment comprises a minimum of about 50 stimulations with a daily stimulation up to 90 minutes. The course is terminated if no bladder sensation or changes in the pattern of bladder activity occur during this period, otherwise it is continued until maximum improvement is achieved.
Before electrostimulation was started, the function of the detrusor-sphincter complex was evaluated by combined urodynamic studies including voiding cystourethrography. Control of therapy comprises a continuous registration of intravesical and intra-rectal pressure during stimulation as well as cystomanometry during and after treatment. If necessary, the degree of incontinence was assessed by the urilos-meterR (see Table I ).
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Results
The results obtained in 29 adults with neurogenic bladder disturbance due to incomplete traumatic cord lesions are presented under the following headings: development or alteration of bladder sensation, of detrusor contraction, the achievement of bladder control and the efficiency of micturition as shown by the decrease of residual urine.
The method is very helpful in the rehabilitation of micturition in patients with incomplete traumatic spinal cord lesions: 26 out of 29 patients gained perfect bladder sensation, 25 of them achieved satisfactory bladder contractions, 28 ended the stimulation programme with residual urine below 50 cc and 17 out of 30 gained perfect bladder control, ten others became at least socially dry without need for pads and urinals.
Ten patients have subsequently recorded some weakening of the stimulation effect after I year of treatment and five of these have asked for re-stimulation.
Discussion
In discussing the results in patients with a paralysed bladder due to incomplete spinal lesions it can be argued that improvement in function could have occurred without this stimulation. This series does not have a control group treated without stimulation, but, as each of these patients shows a specific pattern of lesion with an individual capacity of recovery, such a control group would be rather difficult to obtain.
However, there are several points supporting the belief that it is really the stimulation and not the passage of time which brings the improvement in function. There is a close correlation between the recovery of detrusor function and the stimulation programme; a progress, which does not correlate with the recovery of other autonomic or somatic functions. The weakening of the stimulation effect after 6 to I2 months in some patients, who therefore require restimulation, also supports a causal relationship between stimulation and benefit.
SUMMARY
The effect of direct transurethral electrostimulation of the saline-filled bladder in 29 patients with bladder dysfunction after incomplete spinal cord injury is described. Following investigation by cystourethrography and cystomanometry, treatment was started from I4 days to 8 months after injury (average 3 months after injury).
The method was considered to be very helpful in the rehabilitation of mictu rition. Twenty-six out of 29 patients gained normal bladder sensation, 25 achieved satisfactory detrusor contractions and 29 had low residual urines. Seventeen patients developed perfect bladder control and ten more were socially dry without the need for appliances.
RESUME
On decrit l'effet de la stimulation electrique transurethral directe de la vessie pleine de saline chez 29 malades avec une dysfonction de la vessie apres une lesion incomplete de la colonne vertebrale. Apres les investigations avec cystourethographie et cystomano metrie Ie traitement avait commence apres quinze jours jusqu'fl huit mois apres la lesion (en moyenne trois mois, apres la lesion). 
